UNAALD 234667

pzgiitflonido (Aluminium Alloy) imsiunidauduednivununsgiiqumnia

s T o 1 a by ety " 1 = 9 .

nunamansia nudemsianseuludunadouiilial pH g uass hinudedunadouii
=) A A ar =t = e o ﬁ 3 = A a oo &

nae'lsaveou Wasuiuozaliionuigns Jedutludedinszuiumsinasuilosgiilone

ieiuguantAdana 1 dsasndeuiifldunauued C” wmmuguauianudemsfanson

1flued1ed udinansznudodundon tuifeiininsAnmquauianis oy
M3NANIOU Non Cr Conversion Coating MM &anniulng edundeviilszneude zr
Conversion Coating W@ WAV Polymer E 0@y Zr Conversion Coating Wl N Polymer C
3onidfivufudrnadeu Zr Conversion Coating ﬁi%"’luﬂﬁ]i;ﬁmm?.:ﬂ?;’mmﬂﬁﬂﬂﬁﬂ%’w
FrunBou (Al Bare) srumadnndaSina zr Fnaludundonitldanniulnifidmade
qumniatlosiumsianiouds dmsunsnageuldimaiiamaniiliih fie Potentiodynamic
Technique 11a¢ Electrochemical Impedance Spectroscopy (EIS) c?;maﬁ'lﬁﬁnﬂm'smﬁau 1éun
dndlihdansou (B ), 9n51m3fiansou (Corrosion Rate), AMug MM uInGoU ®R),
msfuszquesihunien (©), amudmmuTnanlsedu ®), msdlszdudiameed C,)
HarnuUANIANITINAA (A,)

namsmageUMImAiia EIS S 22 Su wuhundeuiiszneudan zr Conversion
Coating WHUAL Polymer E a“Jqmﬁuﬁﬁﬂaaﬁunwﬁhniauﬁﬁqw dofouufundovi
1/52n9UAIY Zr Conversion Coating W11 Polymer C , Fuatui lifimsadudundon uaz
$11AS0Y Zr Conversion Coating F19uilogsu Taodia R, 111U 114.40, 58.20, 30.24 1z
39.05 k-Ohm.cm’mwawy Fuflumamioinee Tadiouliuljuauniadestunsiansou

8 . L
Fomsiusimaihl§asmuuiivesesgiiiionde drenszurumsvienia

HAMINATOUAIBINATIA Potentiodynamic LW THMYBINSIAANITNA N3 OUYDIFUIIY
nadovin liuanaiesiu @1 E arnuluinu 50 mv) Tavsasinsiansouvesduniey
fitl52neUAY Zr Conversion Coating Wetuffl Polymer E Safifdnfigade

dmiuliue zr Anauluduadouitldfanniulnifidwadenumuiaileaty
msfaniouvssunaouilszneudis Zr Conversion Coating WeruiL Polymer E fie
54.63 mg/m’ waeundoufilszneudin Zr Conversion Coating HALRY Polymer C i
32.87 mg/m’ tilpanInmendsmsnanouiiunm 28 Juiim R, ﬁqqhiﬁmmmﬂﬁﬂnm&
mailn EIS magiinsannnadnd ihfansounuhiundeuiilsznoudie Zr Conversion
Coating HarufiL Polymer C 1l Tomatiamsfansoulddenimaziimensimisiansougend

1 1
HFUARDUNY5ZNOUAIY Zr Conversion Coating WAL Polymer E



Abstract 2 3 4 6 6 7

Al alloys have been widely used because they have good mechanical properties and good
corrosion resistance but cannot resist to high pH or high Cl environment compared to pure
aluminium. In order to increase corrosion resistance of aluminium alloys the chromate coating
which contains Cr'° had been used but Cr'* causes health and environmental problems. This
research aimed to study the corrosion resistance of the newly developed non chromium conversion
coating on aluminium alloy 6061. The coatings were the Zr conversion coating with polymer C
and the Zr conversion coating with polymer E. The compositions of the coatings were varied.
The resistance values of these coatings were compared to the bare aluminium alloy 6061 and
aluminium alloy 6061 coated with CT 4600 which was the existing non chromium conversion
coating. The electrochemical techniques, potentiodynamic technique and electrochemical impedance
spectroscopy (EIS) were used to determine the corrosion resistance of the specimens. The values
obtaining from these tests were the corrosion potential (E__), corrosion rate, resistance (R,) and
capacitance (C)) of the coating, polarization resistance (Rp), Double Layer Capacitance (C,) and
Delamination Area (A ).

From EIS results, it is found that after 22 days of exposure the Zr conversion coating with
polymer E had the highest resistance followed by the Zr conversion coating with polymer C, the
existing non Cr conversion coating and bare aluminium 6061 with R} values as 114, 58, 39 and
30k Ohm.cm’, respectively as a result of the blocking in the coating layers promoted by Zr.

From the potentiodynamic test, E__ values of all the specimens were insignificantly
different but the corrosion rates of the Zr conversion coating with polymer C was the lowest.

After 28 days of exposure, the Zr conversion coating with polymer E gave the highest R
value when the Zr content was 54.63 111g/|::m2 and the Zr content with polymer C gave the highest
R, value when the Zr content was 32.87 mg/mz. With these compositions, the Zr conversion

coating with polymer C tended to corrode easier and had higher corrosion rate





